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Yhe   Relative  Btoardg  of  Hit rates  and  Chlorates » 
I  K  T  R  0  D  U  C  T  I  0  H  . 

The  hazard  of  some  of  the  coioBon  nitrate*  and 
chlorates  has  heen  recognized, hut  encounters  with  some 
less  well  known  salts, has  hrought  xqp  the  question  of 
their  fire  hazard, Inquiry  then  showed  that  we  really- 
had  no  data  on  any  of  the  salts  hy  which  a  coiaparison 
of  hazards  could  he  drawn.  The  prohlem  therefore  was 
to  devise  a  set  of  tests  hy  means  of  which  the  rela- 
tive hazards  of  the  nitrates  and  chlorates  most  like- 
ly to  he  encountered  in  commerce  could  he  judged. 

To  W,H,  Merrill, Manager  of  The  Underwriters 
laboratories  we  are  indehted  for  the  use  of  the 
equipmentof  the  laboratories*  We  are  under  obligations 
to  ICr  •  Stewart,  for  the  kind  donation  of  several 
of  the  costly  salts.  To  the  N,!*,  F,A,  we  are  in  debt- 
ed  for  reports  on  fires  chargable  to  nitrates  and 
chlorates, With  the  excellent  assistance  of  Mr, 
A,E,Buckoll6, Chief  Chemical  Engineer  of  The  Under- 
writers Laboratories  we  were  able  to  cake  a  scien- 
tific investigation,  With  the  verified  facts  and  Mr, 
Nuckolls  careful  supervision  we  finally  arrived  at 
the  conclusions  as  stated, 
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G  E  H  E  R  A  L  PLA^  OP  1 I Z J  S  T  I  G  A  T  I  0  £  . 

The  ayailable  data  that  was  deemed  liahle  tc 
affect  the  hazard  of  the  salts  was  obtained  from  stand- 
ard references  and  from  all  ohtainahle  records  shewing 
fires  chargeahle  to  nitrates  and  chlorates.  The  salts 
selected  were  those  used  to  a  wide  extent  commercially, 
namely  K,  Na  and  Ba«  chlorates  and  K.ITa.  KE^,  Ba«  St* 
Th.  and  Ce.  nitrates*  Tests  were  then  made  to  detenoine 
the  teirgperature  of  decoiaoposition,the  effects  when  they 
were  heated  pure, the  hehavior  when  heated  with  carbon, 
when  mixed  with  sulphur,  the  percentages  of  moisture  in 
the  salts, the  rate  cC  burning  mixtures  of  the  salts  mix- 
ed with  sawdust, the  character  of  the  burning  of  these 
mixtures, the  temperature  of  ignition  of  mixtures, the 
effect  of  detonating  both  the  pure  salts  and  mixtures 
containing  combustible  matter  and  the  effect  of 
friction  on  the  pure  salts  and  the  same  mixtdtree* 

IZ.  ^ELE  ^11  2.1     AND  T__E_S_T_  RECORD. 

Temperature  of  Decomposition. 
Description  of  Sarqple. 

The  pure  salts  were  employed   in  this  test. 

Method. 
In  order  to  measure  the  temperatures  in  this 
and  subsequent  tests  a  thermo-cotiple  was  made.  To  obtain 


an  electromotlTe  force  at  the  tenperatures  in  thle  test 
•t  which  salts  decorgposed  that  would  he  measureahle 
without  using  a  potentiometer, wiiich  method  cosumes  con- 
siderable time, a  coi^e  consisting  of  "Advance"  wire 

and  copper  wire  was  oade*  The  ends  of  the  two  wires 
(hoth  size  24  B  &  S  gauge)  were  twisted  together  and 
welded  in  an  electric  arc.  They  were  wrapped  together 

and  insulated  from  each  other  by  asbestos  cord, after 
which  all  organic  material  was  burned  from  the  cord* 
The  hot  junction  of  the  coizple  was  enclosed  in  a  thin 
qviar.t^ :  tube  about  i^   in  diam;eter  and  5"  long*  The 
other  ends  were  connected  to  leads  which  in  tarn  were 
connected  to  a  suspension  galiranoiseter  graduated  to 
read  to  0,1  miliyclt.  The  Jtmctions  of  the  leads  were 
wrapped  and  placed  in  a  tube  which  was  placed  in  a 
tube  which  was  packed  in  ice  in  order  that  the  cold 
junction  of  the  cotcple  might  at  all  times  remain  at  O^C. 

The  calibration  curve  of  this  couple  was 
obtained  by  plotting  galvanometer  readings  against  the 
hoiling  points  of  waterand  nap&tiialene  and  the  melt- 
ing points  of  cadmium, zinc, and  tin*  The  curve  as  obtained 
isshown  on  the  acccwnpanying  blue  print. 

To  ohtain  the  electromotive  force  for  the 
boiling  point  of  water  as  measured  by  the  thermo-couple 


the  couple  in  the  tube  was  placed  ahout  ^  "  ahove  50c. c, 
of  distilled  water  held  in  an  erlenmeyer  flasck  •  The 
neck  of  the  flask  was  stuffed  with  cotton  to  allow  free 
escape  of  steam.  After  hoiling  the  water  several  min- 
utes a  galvanometer  reading  was  taken  and  recorded. 
This  test  was  repeated  several  times  on  several  days 
and  the  results  were  fo\ui<  to  check. 

The  naphtdialene  was  treated  in  a  like  manner 
and  the  results  recorded  and  plotted. 

Pure  cadmium  was  melted  in  a  graphite  crucihle 
after  having  teen  covered  with  flake  graphite  to  pre- 
vent oxidation, thus  forming  and  impure  metal. The  couple 
was  inserted  in  the  center  of  the  molten  metal  ,T5hich 
was  allowed  to  cool  very  slowly.  The  readings  of  gal- 
vanometer were  taken  every  minute  for  ithe  first  mil- 
ivolts  change  after  which  they  were  taken  every  half 
minute.  The  tenperature  dropped  slowly  until  the  freez" 
ing  point  was  reached  ,at  which  point  the  galvanometer 
needle  remained  stationary  for  two  or  three  minutes. 
This  test  was  repeated  and  the  results  were  found  to 
check.  Zinc  and  tin  were  treated  in  a  like  manner, and  the 
results  plotted  against  temperaMres, 

The  salts  were  placed  in  an  ignition  tuhe  and 
the  end  of  the  quartz  tuhe  containing  the  hot  junction 
of  the  thermocouple  was  imhedded  in  the  salt.  This  tuhe 
and  a  delivery  tuhe  were  led  through  a  stopper  made  of 
ashestos  fiher  and  water  "felass  packed  in  the  top  of 


tlae  ignition  tube.  The  delivery  tube  was  led  to  a 
trough  and  graduated  receiving  tube  so  that  the  gas  evolv 
ed  could  be  collected  over  water.  The  ignition  tube 
was  slowly  heated  4n^  an  electric  furnace, 
Besxilts, 
The  decomposition  of  the  salts  was  so  very 
slow  even  when  the  teciperature  was  cosiderahle  ahove 
the  decoiqposition  point,  that  it  was  judged  that  this 
test  was  of  no  importahce  in  regard  to  the  hazard  of 
the  salts.  Furthermore  the  exact  temperature  at  which 
the  decotr$)08ition  started  was  very  difficult  to  ascer- 
tain owing  to  the  extrene  slowness  of  the  evolution  of 
gas.  It  was  also  noted  that  the  salts  that  had  shown 
themselves  to  he  most  hazardous  in  experience  had 
higher  decomposition  points  then  those  less  hazardous, 
according  to  the  authorities  consulted.  There-fore  the 
test  was  abandoned. 

Salts  Heated  Pure, 

Decffiziposition  of  Saisple, 
In  these  tests  the  pure  salts  were  used. 
Method, 

A  small  quanti^  of  one  of  the  salts  was  placed 
in  a  porcelain  crucible  and  heated  with  a  bunsen  burn- 
er. The  behavior  was  noted  and  the  gas  evolved  tested 
with  a  glowing  splint, to  determine  the  presence  or 


t »?  ■■> 


absence  of  oxygen.  This  was  repeated  for  each  of  the 
compounds  in  turn* 

He suit 8 

See  plate  #  1. 
Behavior  of  Mixtures  cf  Salts  and  Carton, 
Description  of  Saniple* 

Each  salt  was  ground  to  a  powder  in  a  mortar 
and  mixed  with  carbon  black  in  proportions  giving  an 
excess  carbon, an  excess  of  salt,ajid  giving  the  maxi-     ^ 
mum  effect  in  the  test. 
Method 

A  small  quantity  of  the  mixture  was  placed 
on  a  porcelain  plate  ,and  ignited(  if  possible)  with 
a  blazing  splint.  This  test  was  repeated  using  a 
glowing  splint  ,  Each  mixture  was  then  heated  wi-Ui  a 

buEsen  flame  and  the  behavior  noted.  The  plate  was      /^ 
heated  until  red  hot  and  small  quantities  of  the 
various  mixtures  thrown  on  it  ,and  the  results  noted. 
Kesiilts 

See  plate  #1. 
Behavior  of  Mixtures  of  Salts  ,and  Sulphur. 
Method. 

This  test  was  identical  with  the  preceding 
one  except  that  powdere*  sulphur  was  substituted  for 
the  carbon  black. 


Amotmt  of  Moieture, 
Devcription  of  Saiis>le» 

Pure  salts  were  used. 
Method, 

Two  grains  of  each  salt  were  accurately  weigh- 
ed on  watch-glasses, and  placed  in  aji  oven  and  kept 
at  a  constant  temperature  of  980C,  After  two  hotirs 
they  were  again  weired, replaced  in  oven  and  dried 
unrtil  constant  weight  was  ohtained.  The  pereent  mois- 
ture was  calculated  from  the  loss  in  weight, 

Rate  of  Burning, 

Description  of  Sample, 

Mixtures  consist  of  60^  powdered  saJ-t  and 

40  ^  sawdust 

Method. 

Each  mixture  was  placed  in  turn  in  a  trough 

sA^xs/A"  made  of  sheet  metal.  The  mixture  was  then 
ignited  with  a  red  hot  wire  and  the  time  required 
to  hum  6"  along  the  trough  was  recorded.  The  gener- 
al hehavicr  and  the  character  of  the  comhustion  was 
also  noted. 

Ignition  Teciperatures  of  Mixtures, 
Description  of  8«ii5)le 

Mixtures  consisting  of  60  ^  salt  and  40fo   sawdust 
were  used  in  this  test. 


X 


V 

Method 

An  electric  fwmaceC  resistance  type)  was      ./ 
heated  to  350  **  C,  The  tenperature  was  measured  with 
the  themjo-couple  as  descrihed  in  the  first  test.  The 
quartz  tuhe  was  removed  niftdle  obtaining  these  results. 
Each  end  of  the  tuhe  of  the  furnace  was  closed  with 
a  sheet  of  mica, the  coxQ>le  projecting  throxigh  a  slit 
in  the  one  in  the  front  ,  After  the  teirperature  of  the 
furnace  had  reached  the  desieed  value  ,the  current 
was  adjusted  ty  a  rheostat  so  that  the  furnace  would 
remain  at  that  temperature.  Moving  the  couple  to  dif- 
ferent positions  in  the  furnace  showed  that  when  once 
a  constant  value  was  reached  the  temperature  through- 
out the  middle  half  of  the  furnace  was  the  same,  Fith 
the  temperature  at  the  desired  value  a  porcelain  "boat 
with  some  of  the  salt-sawdust  mixture  in  it  was  placed 
in  the  furnace.  The  time  required  for  the  mixture  to  ig»- 
nite  and  hum  was  noted, that  is  if  the  mixture  did  ig- 
nite. Tests  on  each  salt  were  run  with  the  furnace  at 
100-150, -200, -250, -S00,-350®C.  The  lowest  ten^ierature 
at  which  each  mixture  would  ignite  was  recorded.  This 
method  gives  the  ignition  point  within  50<*C.It  was  not     ^ 
considered  necessary  to  obtain  closer  results. 


Detonation 
Description  of  Saciple. 

The  salts  in  the  pure  state  and  mixtures 
of  the  salts  with  cax^on  emd  sulphur  were  suh- 
jected  to  this  test* 
Method 

The  sacples  were  struck  with  a  steel  haotaer 
when  lying  on  a  clean  steel  plate, on  a  cement 
floor  and  on  a  wooden  hoard. 

Friction 
Description  of  Sarnple 

The  sane  sstmples  used  in  the  preceding  test 
were  subjected  to  this  test* 
Method 

The  s£tc9>les  were  ruhhed  with  steel  on  steel, 
cement, and  wood*The  ruhhing  was  done  hy  hand  with 
the  cleaned  face  of  a  hacaner. 

Effect  of  Water  on  Pires» 
Description  of  Saciple 

Mixtures  consisting  of  60^  salt  and  40^  saw^ 
dust  were  eii$>loyed« 
Method 

A  few  ounces  of  each  saiagple  were  placed  on 
an  iron  dish  and  ignited.When  the  fire  had  gained 
full  headway  a  fine  stream  of  water  from  a  wash 
hottle  was  thrown  on  it.In  erery  case  the  fire  was 


/^ 


Method,  (Concl.) 

extinguished  without  any  difficulty  shOTTing  that 
the  effect  of  water  on  nitrate  and  chlorate  fires 
is  the  sase  av  on  any  other  hot  fire, showing  tiiat 
the  notion  that  water  caused  explosions  was  not 
hased  on  fact* 


/  / 


I_FTERPRETATI_OF_OP  _R_E_S_U_L  T    S   . 

the   results  of  the  tests  descri'bed  atove  have  "been 
compiled  and  united  into   a  single   talDle ,     'lich   is   shown 
on  an  accompaning  "blue  print,    (Plate   ^',.      Prom  these 
results   the   salts  have  "been  arranged  in  the    order   of  t 
their  hazards  as   shown  by  each  particular  test.      These 
tahles   of  arrangement  were   then  combined  into  a  single 
table  with  a  colvmin  for  each  test,   and  from  this   table, 
with  the  general  behavior   of  the   compounds   in  mind,    the 
final  conclusions  have  been  drawn. 

Key:  "A"   -Barium  chlorate  -  Ba(ClO^)    . 

"B"   -    Sodium  chlorate  -  NaClO,, 

"C"   -  Potassium  chlorate  -  KClO, . 

0 

"D"  -  Potassium  nitrate  -  KNO  . 

0 

"E"  -  Sodium  nitrate  -  -  NalTO^. 

0 


"P"  -  Ammonium  nitrate 


NH^NOj. 


"G"  -  Strontium  nitrate  -  Sr(liro,)2^, 
"H"  -  Bariiim  Mtrate  -  -  -Ba(l5ro,)2« 
"I"  -  Cerium  nitrate  -  -  -CeCKOj)^.. 
"J"  -  Thorium  nitrate  -  -  ThCNOj)^, 

Fote:  A  brace  |  indicates  that  all  included  fall  in  a 

group  and  that  no  distinction  can  be  made  between  the 

members  of  the  group. 

A  bracket  f  indicates  a  group  but  the  members  of 

it  can  be  distinguished  in  the  order  named. 


/Z^ 


Test  #1.  — 

(Heating  of  pure  salts, --product  and  "behavior  when  test- 
ed with  a  splint, ) 
P   This  compound  is  given  first  place  in  hazards  as  shown 

hy  this  test  hecauee  the  salt  bursts  Into  flame  when 

heated* 

!A   These  three  grouped  and  given  second  place  because 
C   they  all  evolve  oxygen  and  give  a  flash  ?dien  treated 
with  a  splint, 

fD   (riven  next  place  because  they  cause  rapid  burning 

[E 

of  fehe  splint  and  evolve  oxygen, 

hT   Both  H  and  G  give  rapid  burning  of  the  splint  at  red 

heat,  H  is  ranked  first  as  it  seems  to  give  this 


9 


result  at  a  lower  temperatxire  than  G. 
Grouped  because  both  give  off  brown  fumes  which  sup- 
port combustion  but  do  not  give  very  rapid  burning, 
I  is  placed  ahead  of  J  because  a  glowing  splint  is 
extinguished  in  ^  but  not  in  I. 

Test  #2, 

(  Mixtures  of  salts  with  carbon  black) 

'A   These  three  are  grouped  because  all  ignite  from  a 

B 

C   burning  splint  and  give  a  flash.  A  is  given  first 

place  bedause  the  flash  was  obtained  over  a  wider 

range  of  mixtures  than  with  the  other  two.   C  is 

ranked  second  because  all  mixtures  light  freza  a 


7-3 


bl?.zing  splint,  whereas  one  with  B  did  not.  B  gave 
rapid  "burning  only  yjhen   an  excess  of  salt  was  present. 
This  mixture  would  not  ignite  from  a  splint. 

D   Mixtiores  did  not  flash  hut  gave  fast  burning  ■wtoen 
a  splint  was  applied.  All  mixtures  ignited  from  a 
hlazing  splint. 

E   The  burning  was  slower  than  with  D,  "but  otherwise 
"behaved  ahout  the  same.   The  mixture  containing  an 
excess  of  salt  would  not  ignite  from  a  splint. 

P   The  "burning  was  still  slower  and  the  mixtures  ignited 
from  a  splint, 

I   Mixtures  ignited  from  a  splint  except  where  an  excess 
of  salt  was  present.   The  burning  was  slow. 

(G       The  mixtiires  of  these  two  salts  would  not  ignite  from 
a  splint.  "WheTi   heated  the  carbon  burned  out  before 
the  salts  decomposed.  When  thrown  on  a  red  hot  cru- 
cible lid  they  burned  with  bright  flames.   They  are 
placed  after  I  because  they  would  not  ignite. 

J  Placed  last  because  mixtures  would  not  ignite  from 
splints  and  when  thrown  on  hot  lid  the  salt  decom- 
posed and  some  of  the  carbon  burned,  but  there  was 
no  flame. 

Test  #5, 
9    (Mixtures  v;ith  sulphur.) 

fA       These  three  gave  a  flash  with  a  splint  and  when  heat- 

P 

[C   ed,  a.nd  are  therefore  placed  first. 


I  ^ 


D       Gave   a   slow  flash. 

E        Gave    slower  TDurning, 

F       The   sulphur  "burned  and  the   salt   vaporized  when  the 
mixture  was  treated  with  a  splint  and  wiien  it  wqs 
heated.      A  "brilliant   flash  was  obtained  when  the 
mixture  was   thrown  on  a  hot   lid. 

gI      The   sulphur  "burned  out   as  a"bove  "but   a  flame  was 

hJ 

o"btained  instead  of  a  flash  on  the  hot  lid.   Hence 
G  is  placed  "below  P,  H  gave  results  a"bout  the  same 
as  were  o"btained  with  G  except  that  the  "burning  seem- 
ed to  "be  a  little  slower  and  less  intense. 

J   A  glowing  splint  was  extinguished.   The  mixtures 
"blazed  a  trifle  on  the  hot  lid. 

I   Gave  no  "blaze.   The  sulphur  "burned  in  air. 


Test  #4. 
(Percentage  moisture.) 


A,"B,G,D,E,P,G,&^.   Grouped  together  since  all  have  less 

than  .2^  moisture, 
J   4.34-  io, 
I   17.33  i. 

Test  #5. 
(Average  time  it  takes  mixtures  of  60^  salt  and 


40,<  sawdust  to  -burn  1  inch  in  a  trough  3A"  x  3A".) 

D  ^ ,^   seconds, 

A  11     " 

B  15     " 

P  16     " 

c   17    " 

E   30     •• 
I    200    " 

iG   Mixtures  with  these  three  salts  would  not  continue 
H 
J   to  "burn  when  once  ignited. 

Test  #6. 
(Character  of  "burning  of  mixtures  used  in  #5.) 

fA>,  These  three  salts  gave  "brilliant  flames, 
Br/ 


D^i',  The  flames  were  less  intense  than  with  the  ahove 
E  -' 

mixtures. 

P  Gave  rapid  smouldering, 

I  Gave  slow  smouldering, 

G 

H  Would  not  "burn. 


J 

Test  #7. 
(Ignition  points  of  the  same  mixtures). 
I   100-150  degrees  centigrade  , 
5*   150-200    »       " 


B        200-250   degrees  centigrade, 

fk 
C 

D       250-300  "  " 

E 

fG   Atove  the  ignition  point  of  wood. 
H 


(i 


Test  #8. 

(Detonation, ) 

A       These  three  chlorates  were   detonated  piire  and  when 

B 

C   mixed  with  conibustibles.  tlo  difrerence  in  the  ease 

of  detonation  could  be  noted. 


C  D   The  reoiainder  of  the  salts  could  not  be  detonated. 
I  to 

Test  #9o 
(Friction.) 

[A   Both  of  these  salts  gave  explosions  on  steel  and  on 
cement  when  mixed  with  combustibles,  and  gave  crack- 
ing on  wood.  When  pure  they  gave  cracking  ifciQn   rubbed 
with  steel  on  steel  and  with  steel  on  concrete. 
C   Behaved  the  same  as  the  above  two  except  that  the  ^ 
cracking  on  wood  could  not  be  obtained.  Hence  it 
is  rated  lower, 

'D   The  remainder  of  the  salts  could  not  be  affected 
to 
J   by  friction. 


/T" 


Table  combining  all  of  above  results. 
Test  iro.#l.  #2.  #3.  #4.  #5.  #6.  #7.  #8.  #9. 


to 


Trom  the  above  data  and  a  concideration  of  the  rel- 
ative importance  of  the  tests  from  which  the  data  has 
been  obtained,  the  salts  may  be  divided  into  groups  as 
foiiov/s: 

Group  I, 

A,  B,  and  C,  the  chlorates,  deserve  to  be  rated  in 
a  class  by  themselves  since  they  not  only  give  the  most 
intense  burning  and  rapid  flashes,  but  they  also  have 
an  ignition  hazard  that  the  nitrates  do  not  have,  since 
both  When  pure  and  when  mixed  with  combustibles  they  can 
be  ignited  and  exploded  by  detonation  and  friction. 

Group  II. 

D,  E,  and  P.   These  three  nitrates  comprise  a  second 


class  because  there  is  a  wide  difference  Tsetween  their 
manner  of  "burning  and  that  of  the  chlorates  a"bove  and 
that  of  the  nitfates  below,  ?  has  a  slower  rate  of 
"burning  than  D  and  E  "but  the  ignition  point  is  quite 
low  and  the  pure  salt  hums,  so  it  is  judged  that  it 
should  come  in  this  class.   Its  rate  of  "burning  is  very 
much  greater  than  that  of  the  salts  in  the  class  "below. 
The  conduct  of  D  is  very  similar  to  that  of  E  in  all  the 
tests. 

group  III, 

G,  H,  I,  and  J.     Mixtures  of  these  nitrates  with 
sawdust  will  not  "burn  when  ignited,  excej)t  I,  which 
sraoulders  very  slowly. The  "behavior  of  all  these  salts 
when  mixed  with  com"bustibles  as  noted  in  tests  #2  and  #5 
is  decidedly  different  from  that  of  the  mem"bers  of 
group  II,  since  none  in  group  I.tl  iij.ll   ignite  from  a 
splint. 

Carrying  the  classification  still  further  we  can 
make  a  distinction  tomong  the  memhers  of  each  group  and 
arrange  them  according  to  their  fire  hazard. 

Group  I, 

1st.   A,  This  compound  is  ranked  first  in  this 
group  since  it  shows  hazards  greater  than  B  and  C  in  tests 
#2  and  3,  greater  than  C  in  #9i  and  the  same  as  B  and  6 
in  #1,  5,  4,  6,  and  8.   Together  with  C  it  falls  under 


B  in  #7  "but  here  the  ignition  points  fall  in  the  next 

50  degrees  so  that  this  difference  in  hazard  is  not  great. 

2nd.  B  ,  B  falls  above  C  in  #5,  7,  and9,  all  of 
which  are  important  tests.   They  easily  overljalance  the 
slightly  lower  position  in  #2.   In  all  other  tests  it 
ranks  even  with  C, 

3rd.   C,  Last  of  group. 

Group  II» 

1st.  F.   This  satlt  is  ranked  first  in  hazard  in  its 
group  on  account  of  the  low  ignition  point  and  "because 
of  the  fact  that  the  pure  salt  will  "burn.   These  facts 
are  deemed  to  overhalance  the  slightly  lower  position 
of  this  compotind  in  #2,  3i  and  6.   It  falls  "between  D 
and  E  in  #5  and  even  with  thera  in  ^. 

2nd,  D.  D   is  placed  ahove  E  on  account  of  its 
higher  rank  in  tests  #2,  3,  and  ^.   It  does  not  fall 
"below  E  anywhere  "but  ranks  even  with  it  in  #1,  4,  6,  and 

7. 

5rd.  E,  Last  of  group. 

Group  III. 

1st,  I,   I  is  given  first  place  on  account  of  the 
very  low  ignition  point  and  the  fact  that  the  mixture 
with  sawdust  will  smoulder,  whereas  other  mixtures  of 
this  group  will  not  "burn.   These  facts  are  indicated 
"by  the  rank  of  I  a"bove  g,  H,  and  J  in  #5,  6,  and  7» 
These  differences  have  "been  concidered  more  important 


x^ 


than  the  low  position  in  #1,  2,  3i  and  4,  as  the  differ- 
ences "between  I  and  the  rest  of  the  group  are  more  marked. 

2nd.  and  5rd,   Gr  and  H.   These  two  must  he  rated 
together  as  no  appreciable  difference  in  behavior  was 
noted  in  any  test.   They  are  ranked  ahove  J  hecause  their 
mixtures  with  comhustibles  will  burn  when  heated,  while 
no  flame  can  be  obtained  with  J,     They  appear  above  J   in 
every  test  except  in  #7  and  there  J  shows  a  pretty  high 
temperature  of  ignition  itself. 

4th.  J.   Last  of  group. 


SUMMARY,    -   -   Final  Table   . 
Groups  and  individual  salts   in  the   order   of  Hazard. 


Group   I. 


Gfoup  II. 


Group   III, 


A  -   -  Ba( 010^)2 
B   -    -  ITaClOz 
C   -   -  KCIO3 

P  -   -  IIH4NO, 
D  -   -  BUOz 
E  -    -  NaNO, 

I  -  -  Ce(];JO^)^ 

G  -  -  Ba(¥0^)* 
0 


Within  groups: 

I.  Difference  not  pro- 
nounced; hardly  appreci- 
able. 


II.   Difference  fairly 
well  defined. 


Ill,  Difference  appreci- 
able. 


H  -    -   Sr(j<r0j)2 
J  -   -   ThCJIOj)^ 
Difference  between  groups   is  quite  pronounced. 
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